Prediction of Work Hardening during Machining Inconel 825 Using Fuzzy Logic Method  by Thakur, A. et al.
 Procedia Materials Science  5 ( 2014 )  2046 – 2053 
Available online at www.sciencedirect.com
2211-8128 © 2014 Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).








D'HSDUWPHQW RI 0HFKDQLFDO (QJLQHHULQJ1DWLRQDO,QVWLWXWHRI7HFKQRORJ\5RXUNHOD  2GLVKD ,QGLD
$EVWUDFW
,QFRQHOEHORQJVWRWKHIDPLO\RIQLFNHOEDVHGVXSHUDOOR\V DQGLVZLGHO\XVHGLQ DFLGSURGXFWLRQHTXLSPHQW$OWKRXJKPRVW
RIWKHUHVHDUFKZRUNZDVFRQFHQWUDWHGRQ WKH PDFKLQDELOLW\RI,QFRQHO WKHUHLVKDUGO\DQ\VLPLODULQIRUPDWLRQ RQWKHFXUUHQW
JUDGH RI ,QFRQHO  UHSRUWHG VR IDU 7KH FXUUHQW VWXG\ LQYHVWLJDWHG WKH HIIHFW RI FXWWLQJ VSHHG DQG PXOWLOD\HU
7L17L&1$O2=U&1FRDWLQJGHSRVLWHGE\ FKHPLFDOYDSRXUGHSRVLWLRQ&9'RQPDFKLQHGVXUIDFHLQWHJULW\RI,QFRQHO
GXULQJGU\WXUQLQJ 3UHVHQWSDSHU SDUWLFXODUO\ HPSKDVL]HG RQPHDVXUHPHQWRIVXEVXUIDFHKDUGQHVV )X]]\ORJLFPHWKRGZDVXVHG
WR ILQG SUHGLFWHG YDOXH RIPLFURKDUGQHVV RI VXEVXUIDFH DQGZDV FRPSDUHG WR WKH H[SHULPHQWDO DQG SUHGLFWHG YDOXHV RI ERWK
XQFRDWHG,623JUDGHDQG&9'FRDWHGWRRO
  7KH$XWKRUV3XEOLVKHGE\(OVHYLHU /WG
6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI 2UJDQL]LQJ&RPPLWWHHRI$00(




'XULQJ WKH UHFHQW \HDUVPDFKLQDELOLW\ RI QLFNHOEDVHG VXSHUDOOR\V KDV DVVXPHG FRQVLGHUDEOH UHVHDUFK LQWHUHVW
GXHWRWKHLUZLGHHQJLQHHULQJDSSOLFDWLRQVVXFKDVVWUXFWXUHVIRUDHURVSDFHPDULQHFKHPLFDOSURFHVVHV7KLVPD\EH
GXH WR VXSHULRU FKHPLFDO SURSHUWLHV VXFK DV UHVLVWDQFH WR FRUURVLRQ DQG R[LGDWLRQ DV ZHOO DV KLJK PHFKDQLFDO
SURSHUWLHVOLNHWRXJKQHVVDQGVWUHQJWKDWHOHYDWHGWHPSHUDWXUHV =KXDQG'LQJ(]XJZX(]XJZXHWDO
© 2014 Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Selection and peer-review under responsibility of Organizing Committee of AMME 2014
2047 A. Thakur et al.  /  Procedia Materials Science  5 ( 2014 )  2046 – 2053 
 ,QFRQHOEHORQJVWRWKHIDPLO\RIQLFNHOEDVHGVXSHUDOOR\DQGLVZLGHO\XVHGLQDFLGSURGXFWLRQSLFNOLQJ
HTXLSPHQWDHURVSDFHDQGPDULQHLQGXVWULHV $\WHNLQDQG$NFLQ $OWKRXJKH[WHQVLYHUHVHDUFKZRUNKDVEHHQ
XQGHU WDNHQ RQ WKHPDFKLQDELOLW\ RI ,QFRQHO  QRWPXFK VWXG\ RQ WKH FXUUHQW JUDGH RI ,QFRQHO  KDV EHHQ
UHSRUWHGVRIDU 7KLVLVGHVSLWHWKHIDFWWKDW,QFRQHOH[KLELWVPXFKKLJKHUUHVLVWDQFHWRFRUURVLRQXQGHUKRVWLOH
HQYLURQPHQW WKDQ WKDW RI ,QFRQHO 2QH RI WKH OLPLWDWLRQV RI1LEDVHG VXSHU DOOR\V LQFOXGHV WHQGHQF\ RIZRUN
KDUGHQLQJGXULQJPDFKLQLQJZKLFK DGYHUVHO\DIIHFWVPDFKLQHGVXUIDFHLQWHJULW\ 6WXG\RIVXUIDFHLQWHJULW\LQYROYHV
WKH SURSHUWLHV RI WKH PDWHULDOV DW WKH VXUIDFH DQG VXEVXUIDFH UHJLRQ LQFOXGLQJ VXUIDFH PRUSKRORJ\ VXUIDFH
URXJKQHVVPLFURVWUXFWXUHDQGPLFURKDUGQHVV RIPDFKLQHGVXUIDFHDQGVXEVXUIDFHOHYHO &XWWLQJSDUDPHWHUVSOD\VD
YLWDO UROH RQ PDFKLQHG VXUIDFH LQWHJULW\ RI ,QFRQHO  'HYLOOH] HW DO  3DZDGH HW DO  8PEUHOOR
 <DQJ  5DFKLG HW DO  0LFURKDUGQHVV ZDV VWXGLHG DIWHU PDFKLQLQJ ,QFRQHO  DQG WKH
UHVHDUFKHUVREVHUYHGWKHJUDGLHQWRIKDUGQHVVSURILOHEHORZWKHPDFKLQHGVXUIDFH 'HYLOOH]HWDO3DZDGH HW
DO 0DFKLQHGVXUIDFHKDUGQHVVLQFUHDVHGZLWKLQFUHDVLQJIHHGUDWHDVZHOODVFXWWLQJVSHHG <DQJDQG4LELDR
 8PEUHOOR -LQ HWDO  7KHUHIRUHLWLVQHFHVVDU\WRSUHGLFWWKHZRUNKDUGHQLQJWHQGHQF\RI1L
EDVHG VXSHU DOOR\V GXULQJPDFKLQLQJ VR WKDW FRUUHFWLYH DFWLRQ FDQ EH WDNHQ WR UHGXFH WKLV GHWULPHQWDO WUHQG WKXV
LPSURYLQJ RYHUDOO PDFKLQHG VXUIDFH LQWHJULW\ )X]]\ ORJLF LV D ZHOONQRZQ WHFKQLTXH DGRSWHG IRU SUHGLFWLRQ RI
UHVXOWVXQGHUXQFHUWDLQHQYLURQPHQW 7]HQJDQG&KHQ  GHVFULEHGWKHRSWLPL]DWLRQRIPXOWLSOHUHVSRQVHVOLNH
PDFKLQLQJSUHFLVLRQDQGDFFXUDF\XVLQJIX]]\ORJLFWHFKQLTXHVLQKLJKVSHHG('03XULHWDOXVHG7DJXFKL
PHWKRGFRXSOHGZLWK IX]]\ ORJLF V\VWHP IRU WKHRSWLPL]DWLRQRIZLUHFXW('0 SURFHVV IRUPXOWLSOHSHUIRUPDQFH
FKDUDFWHULVWLFV VXFK DV 65 DQG 055 7KH\ VXJJHVWHG WKDW ERWK WKH UHVSRQVHV FDQ EH LPSURYHG WKURXJK WKLV
DSSURDFK
7KHFXUUHQWVWXG\LQYHVWLJDWHGWKHHIIHFWRIFXWWLQJVSHHGDQG&9'PXOWLOD\HUFRDWLQJRQ VXEVXUIDFHKDUGQHVV






7KUHH GLIIHUHQW FXWWLQJ VSHHGV ZHUH VHOHFWHG GXULQJ WKH PDFKLQLQJ DV   DQG  PPLQ DORQJ ZLWK D
FRQVWDQWIHHGIRIPPUHYDQGGHSWKRIFXWWRIPP8QFRDWHG,623JUDGHFHPHQWHGFDUELGHLQVHUW
ZLWK,62GHVLJQDWLRQRI 6&07ZDVXVHGDQGLWVSHUIRUPDQFHZDVFRPSDUHGZLWKWKDWRIPXOWLOD\HUFRDWHG
WRRORIVLPLODUGHVLJQDWLRQ7KHFRPSRVLWLRQRI WKHFRDWHG WRROZDV 7L17L&1$O2=U&1GHSRVLWHGE\&9'$
WRROKROGHUZLWK,62GHVLJQDWLRQRI 66%&5..HQQDPHWDO ,QGLDZDVXVHGIRU ERWKXQFRDWHGDQGFRDWHG
WRROV
3HUIRUPDQFH RIXQFRDWHGFDUELGHWRRODQGWKHFRDWHGFDUELGHWRROZDV FRPSDUHG GXULQJ GU\ WXUQLQJRI,QFRQHO
 )RU WXUQLQJ RI ,QFRQHO  ZLWK XQFRDWHG DQG FRDWHG FHPHQWHG FDUELGH WRROV D KHDY\ GXW\ ODWKH 0DNH
+LQGXVWDQ0DFKLQH7RROV+07/WG%DQJDORUH,QGLD0RGHO1+ ZDVXVHG)LJVKRZVH[SHULPHQWDOVHWXS




1L   
)H  PLQ
&U   
0R   
&X 
7L   
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RI WKHVHUXOHV\LHOGVD IX]]\RXWSXW)LQDOO\ WKHGHIX]]LILHUFRQYHUWV IX]]\ SUHGLFWHGYDOXH LQWRDPLFURKDUGQHVV
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GLIIHUHQW FXWWLQJ VSHHGV DUH VKRZQ LQ)LJ  DQG )LJ 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LQVHUWV UHVSHFWLYHO\
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